The health status of the vaginal microenvironment, a complicated system, is an important indicator of female reproductive health. The vaginal flora is in a state of balance, and the microorganisms coexist and are interdependent to maintain the vaginal microecological balance, which is a kind of dynamic balance influenced by endogenous and exogenous factors. Vaginal infections are traditionally treated by killing microbes in the vagina. Given the extensive study of the internal vaginal environment, people have become gradually aware of the significance of maintaining the vaginal microecological balance rather than blindly using antimicrobial agents. The balance in the vaginal internal environment is disrupted during the gestation period as the secretion of progesterone increases. The imbalanced vaginal microecological environment may lead to vaginal infectious diseases. This article provides a review of the relationship between the vaginal microecology and infectious diseases during the gestation period.
Bacterial flora distribution in the vagina
The flora in the vagina consists of approximately 30 kinds of microbes, which are mainly distributed in the mucous membrane of the lateral wall in the vagina [3] and a few of them in the cervix also. Lactobacillus is the most common pathogen and plays a very important role in the vagina [4, 5] . Lactobacillus can produce a large amount of lactic acid in the anaerobic respiration of glycogen to make the vaginal environment acidic, which helps to inhibit the propagation of bacteria. Lactobacillus inhibits exogenous pathogenic bacteria because of the following reasons: (1) it has strong absorbability to the mucous membrane of the vagina and thus can reduce the adsorption of other pathogenic bacteria to the vaginal mucosa and prevent the long-term existence of the pathogenic bacteria in the vagina; (2) it can produce hydrogen peroxide, which can inhibit the growth of pathogenic bacteria via disinfection and sterilization; and (3) it possesses a nutritive competitive effect that competes with other nutrients to inhibit the growth of pathogenic bacteria. Lactobacillus plays a leading role in the distribution and balance of the vaginal flora.
Main factors affecting vaginal microecology
Factors affecting intravaginal environmental balance include the following: pH of the vagina, changes in the flora caused by different physiological periods in women, secretion of sex hormones, sexual life, pregnancy or infertility, application of contraceptive devices (condom, vaginal rubber ring, and contraceptive diaphragm), pregnancy and childbirth, and other special physiological phenomena [6] . In addition, the personal life and sexual habits of women and social and economic factors have certain effects. The vaginal microenvironment is mainly evaluated in clinical settings by combining pH value and hydrogen peroxide in the vagina. If these indices are abnormal, then the vaginal microenvironment can be diagnosed to be damaged.
Factors affecting the vaginal microecology during
the gestation period
Endogenous factors
Lactobacillus produced during the gestation period can significantly decrease the pH of the vagina. Hence, the vagina is strengthened to resist the invasion of foreign microorganisms. The pH of the vagina gradually increases with continuous promotion of pregnancy and is significantly increased compared with that in nonpregnancy. The increase in the pH value inevitably reduces the resistance of the vagina to external microorganisms and affects its microenvironment [7] . Mycoplasma and Chlamydia are common pathogens infecting the reproductive tract of women during pregnancy [8] .
Exogenous factors
Local and systemic antibacterial agents affect the vaginal flora. Antibacterials can treat the vaginal infection and perform targeted killing of pathogenic bacteria to effectively prevent their proliferation. However, antibacterials affect other normal flora while killing the infectious bacteria, thereby disrupting the balance in the vaginal flora and increasing the probability of infection or the possibility of double infection [9] . Sex life is another exogenous factor. The pH of the vagina is always in an acidic state, whereas the pH of the semen and the mucus is alkaline; as such, during sex, the vaginal pH increases. Moreover, the vagina takes time to recover from acidity, and its resistance to external microorganisms is very low during the recovery. Therefore, frequent sex increases the probability of vaginal infection in women [10] . Vaginal irrigation is a popular method of cleaning the vagina with flushing fluid in foreign countries. Common flushing fluids include water, boric acid, and hydrogen peroxide. These fluids change the internal environment of the vagina, including its pH, thereby changing the vaginal flora and increasing the incidence of bacterial infections in the vagina. Some studies have shown that vaginal irrigation leads to poor pregnancy outcomes, but other works report no adverse effect [11] . Therefore, a consensus has not been reached regarding this matter. However, avoidance of vaginal irrigation during pregnancy has become a common understanding.
3 Genital infection diseases caused by vaginal microecology disorder during pregnancy and treatment
Vulvovaginal candidiasis (VVC)
VVC results in vaginitis caused by the excessive growth of Candida. The incidence of VVC during the gestation period is very high, that is, twice of that during the non-gestation period [12] . This infection is retrograde, leading to the inflammation of the uterus and even abortion and preterm birth in severe cases. Thus, this infection must be given sufficient attention [13] . Appropriate supplementation of Lactobacillus in the body can effectively prevent the occurrence of vaginal candidiasis. The daily use of yogurt containing Lactobacillus can reduce the incidence of infection. Moreover, Lactobacillus inhibits VVC by positioning or competitive nutrients. Qi [10] discovered that the combined treatment of antifungal drugs and Lactobacillus can significantly improve the efficiency of the treatment and prevent recurrence of the disease.
Bacterial vaginopathy (BV)
BV refers to the reduction in the amount of hydrogen peroxide in the vagina during pregnancy, leading to reduced vaginal pH and inhibitory effect on foreign microbes; such a phenomenon causes an increase in the number of abnormal microbes, including bacteria, Mycoplasma, and anaerobes in the vagina. Patients with BV inflammation may experience adverse pregnancy outcomes, even miscarriages [14] . This infection is traditionally treated using metronidazole and other antibacterials, which have a certain effect and can kill bacteria effectively. With the continuous study of the internal environment of the vagina and the application of antimicrobial agents, reports show the increasing prominence of adverse reactions. People shift their attention to the treatment of BV by controlling the internal environment of the vagina. Hantoushzadeh et al. [15] discovered that the treatment effect of antibacterials is equal to that of Lactobacillus. However, Lactobacillus can effectively recover the balance of the internal environment of the vagina and treat vaginal infection caused by bacteria without any adverse reaction. This finding must be further evaluated through clinical studies.
Aerobic vaginitis (AV) caused by aerobic bacteria
AV refers to the imbalance of flora in the body caused by mass reproduction of Staphylococcus and Enterococcus in the vagina. The internal environment of the vagina during pregnancy changes, resulting in a reduced number of Lactobacillus and increased number of aerobic bacteria; this phenomenon leads to vaginitis. No ideal treatment method has been established for vaginitis caused by aerobic bacteria during pregnancy. In AV, hydrogen peroxide from Lactobacillus in the vagina is largely lost. The supplementation of Lactobacillus exhibits a certain treatment effect.
Trichomonad vaginitis (TV)
TV refers to a type of vaginitis caused by trichomonads in the vagina. The incidence of TV is high during the gestation period, that is, approximately 10% in pregnant women, which is higher than that in non-pregnant women. TV affects the health of women during pregnancy and the outcome of pregnancy. This infection is possibly related to poor pregnancy outcomes, such as preterm birth and premature rupture of membranes. Therefore, positive treatment must be conducted. Treatment of TV has changed from traditional antibacterials to exogenous Lactobacillus. The addition of exogenous Lactobacillus can effectively reduce the acidity of the vagina, thereby directly inhibiting Trichomonas. Exogenous application of Lactobacillus for treatment of TV exhibits high cure rate and high efficiency.
Mixed infection in the vagina
VVC, anaerobic bacteria, and aerobic bacteria are the main pathogens causing vaginitis. Vaginitis is not caused by a single bacterium but by several bacteria [16] . Zhang et al. [17] and Zhao [18] reported that approximately 50.0% of vaginitis cases are caused by mixed infection. Yu [19] and Yu and Fan [20] studied 230 patients infected with vaginitis caused by aerobic bacteria; the results showed that 156 cases of vaginitis were purely caused by aerobic bacteria, and the other 74 cases were due to mixed infection. Yan [21] and Li et al. [22] studied 1099 patients with vaginitis, of which 44.7% women had mixed infection. The mixed and single infections of the female reproductive system are similar in terms of clinical manifestations, but their symptoms are sometimes atypical. Hence, the type of infection is difficult to determine based on symptoms. Patients with mixed infection experience stronger pain, higher acid value, and less Lactobacillus in the vagina than those with single infection. During a gynecologic examination of a woman with atypical secretions, the infection must be assessed if it is mixed or single. If the patient is diagnosed to experience mixed infection, then timely evaluation of the internal environment of vagina must be performed and imbalanced flora must be recovered to avoid the invasion of opportunistic pathogens.
Significance of the evaluation of vaginal microecology during the gestation period
Gestation period is a physiological period that most women experience. The number of Lactobacillus in the vagina decreases during childbirth, resulting in severe effects on the balance of flora in the vagina. If exogenous microbes invade the vagina during this period (for example, frequent sex life would aggravate flora imbalance, resulting in vaginal infection), then the evaluation of microecology can lead to early judgment of the infection to determine whether sex life can be restored. The infection in pregnant women may cause adverse pregnancy outcomes, including abortion, premature rupture of membranes, and preterm delivery. Therefore, vaginal infection in pregnant women must be given sufficient attention. The microecology of the vagina during the gestation period dynamically changes and is easily affected by environmental change. During this period, the acid value in the vagina is not high and thus insufficient to kill pathogenic microbes. The mass reproduction of pathogens can easily occur, leading to vaginal infection. The relationship between general gestational vaginitis and adverse pregnancy outcome is often insufficient to explain the problem. Hence, the microecological environment of the vagina during pregnancy must be comprehensively assessed.
Clinical application of vagina microecological therapy
The vaginal microecosystem is characterized by a balanced and interdependent state among the vaginal flora. Under normal conditions, such microecology in the vagina is in the balanced state. After being affected by external and internal stimuli, a series of changes occurs in the internal environment of the vagina, leading to vaginitis. Lactobacillus is the dominant flora in the vagina. Hydrogen peroxide produced by Lactobacillus kills pathogenic microbes. Hence, Lactobacillus plays a lead role in the internal environment of the vagina. In this regard, the internal environment of the vagina must be adjusted by increasing the abundance of Lactobacillus and other dominant flora for treatment of various infectious diseases caused by imbalanced flora. Zhao treated bacterial vaginosis through different methods, such as increasing Lactobacillus in the vagina and using traditional antibacterials and observing different treatment effects. Compared with the treatment of increasing the dominant bacteria, the treatment method using pure antibacterials can kill pathogenic bacteria within a shorter period of time and can easily cause flora imbalance. Vaginitis can easily relapse. Simple treatment using dominant bacteria can restore the flora imbalance in the vagina. However, during the reproductive period of pathogens, simple addition of dominant bacteria cannot timely discharge pathogenic bacteria. Therefore, developing a more rapid and safe treatment is the key to curing vaginal diseases. The combined treatment of increasing the dominant bacteria and using antibacterials exhibits good clinical effects against vaginitis. In the early stage, antibacterials are used to kill pathogens on time to effectively inhibit their constant reproduction. The number of dominant bacteria increases timely restoration of the internal environment of the vagina and the imbalanced state of the flora. Hence, vaginal microecology plays a very important role in the treatment of vaginal infectious diseases.
